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I 

HHFMelBH 

imam 3 ] m&m 2 ^ib«(d^^^x^sb«{c^ 
*n20ppb«TT*« c t*4*«t-r-6K^««e** 

to O O 1] 

ft£®300nnaTOX^IiU-1f-OX««^ie 

So 

[0 0 0 2] 

HoTg8 (436nm) 3Q»6 1fll <365nm) . SSKWtKr 
F (248nm) ^>ArF (193nm) 1+^71/- if— ^£$g 

BftflaP&ab&nTVis. —Rte, x?ry/t— OHM* 

[0 0 0 3] Lj&*bfcj&*S, §ttM77T$oT 

t>> i^W^o^3t^x^v^i/-if~^<z) 5 biT^ 

5215nm£>RiK#-S>NB0HC (Non-Bridging Oxygen Hole C 
enter) fc* tfn^«j§^l««CgHT$260nmKiR«r^ 



(2) ttli¥7-6 1 8 2 3 

2 

[0 0 0 4] X^>Vl/-lf-UV^7 7^— &£4)30 

X\Zs Si-Cl> Ch, HCl^cD^Si^ftUT^^ilt^ 

£ CD CI tfcmPS ¥5-32432 KB2«£ftT^5£ 5 fc, ^ 
^5^^^X*O^a*$r200ppm«TJC«i«-rS d i 

EP0525984A1 iZ Eft $ ft T fr > « <fc 5 fc, tt* £ V> 

K*WMt30«#6fts c &nr»*. 

[0 0 0 5] »BB¥4-295018«WIIB»8cB«Stl 

^800ppin^l200ppmc^ < fc'9 KifiS^fcOiWB^ £ftTV> 
*o 3; it, ^«5**^X+©-&^R^«»t>, Mitt 

[0 0 0 6] S^tC, ^l»5*^f^X©W***tt*S 
SlCft±3-fr*ifc8&«::, »SftfeH^^X-f >rfy h 

rSj_h£tt£&ffi <«rW¥l-201664) zKS^fc H- 

7?zz.t\z&oMtti'^&*fa±tsi£z&ffi mm 

¥3-109233) &&m2tLT^Z>, Z<D£5\ZVTft?tX 

\z£^x£f&isitmmxfa&&fetemm\zm{t (^-^ 

[0 0 0 7] 

»M¥5-3243 

-r^cta^ig^ftTv^^ »»s*ft-r*fca&©^ 

ar-caBWr««fc3C 200ppm^T-Ctt^+»T^-5o c 
— ^T, ^#fFEP0525984AlfClB*$ftTV^J; 

50 -T^:^^. #W«*SK, ^W0HS«^, «J:ff«RT* 
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3 

x m*mms \ -o-s \^<d^<d iz^f^mm. tzt^ m. a 

wazu et.al. : Journal of Applied Physics, 73(1993)164 

z>mm&*mw-rz>o ^tf^x-r >^rv h*\z*mft 
¥&mA-rzrz!b\z\t* —&x?m>ziy h&m&is 

^oi£A£T&£4>fr< tfc 2 0in;t£ii£f::fcD, 
nxhW^fe^WJc^^J'T^^o -MIT 

co o o 9] zz\z, *mmw<Dm±<omm&\*, *m 

CO 0 1 0] *ZLX* #58Wfc;fctr»TKJU 
X3fc*«»£ UT*»>SWK^MW**»6n<5 cfc 5 fc» 

CO 0 1 1] 

«*MJtUfc2:€r<5!>*:l6±riiO«flK«:^a:0» Sot, 

[0012] -f >=fy hoaftaaosxft&n 



(3) «B¥7-6 1823 

4 

zt^mmmm<»mm{t&Mf&Tz> ztizzv. raw 

T, ^WOHgfcSte800ppni£U, 

&7c3i t fc20ppb«Tfc»jrr S C i MNTttfeS i W 

CO 0 1 3] 

CO 0 1 4] -f >=f* hOAJUKHU ££JKf*0ft* 
CO 0 1 53 7X£m®M&L>Ttt, cn*-«t«W 

ts i -s i «tfr*s i -o-o-s i jg<&* tfimm ztix\,>2>&, * 

SHUT* b n&a**f ^ X -5 ^fls*«»Jt** & 

«B»T*3. TJfrb^ gi© (436nm) 3^6 i U (365 
nm) , $e,SC«KrF (248nm) ««Tttrt«a5»*99. 
^? 9«m_fc, A r F (193nm) «*TttK99.9SI!K±fta*U 

co o 1 63 at5»5x*y hv-?*-c\z. mmm? 

0, Si-O-Sijfe^«^^XT*^^»0A.{C^^^*«: 
=fftftftfe©3»«***lT^«. CCO^SefittSi-O-SilS 

co o i 73 c<ot^, oea^*-r*ta«rr*^K 

M^fi^800ppmJ^Ji^T^Ci:JC«kD. ^J:D$^ 
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(4 

5 

co o i a] mmz. ttcmm (sowwkto . 
&m*m®imm (2o PP b&T) \z^xh. <i>^vv 

CO 0 1 9] 

[ftflMl] BMISM7XO^yHi *»fcb 

0M^^7Xe^^5^-yy h±K;tf5XfcLTif 

(*£®¥5-22293, 4*bW5-22294#J|» • 
[0 0 2 0] COtt, ftlKM 1-712. HC*4&i&&S£5g a? 
/■lBfcJR£U ^-Vy h<B»T»§^lBB/l*£ IT> 

J*SiMlinB/»^'&fl6U^a[ffl80iBin, g$550mm<D5^ 
«W>^yhS»^ lt«Wl^UT> 
ffeS&g£20g/min<>:bT, J*fi5a«4mm/l9"7&l*Lfca[ 

**KRJK»*tt (l-38/£B<D0HS^J:**JR*&4!lje-r 
1200ppm, itK051taiO7OppiDT^o^o «t«fls» 

0H*£ £ DjU^H»vcfc& c:^, mmm 1 mspp 

a, Jt«Wltt70niBT*-3&. 

[0 0 2 2] ##&JR>F*fi*Kf (Mg,Ca.Ti,Cr,F 

e, Ni, Cu, Zn, Co, Mn) <Z)S«»«f &»*JB'&7 r 9X'7«* 

/ A^tm\zxr>xn^tz.hzi^, «^p^n^n2o P pb^ 
i. Jttgffli ©538*5 x-r>^^ h©-£n-ena>sif[ 

€E60mm, #SlOBB0>ArFX* yTl/-fH MMMRH- 

Ufco #1;:, £n£©23>©istsfctf-£l^— o^ffls^rt 
fc* HT« tM* > ^TIO- 5 Torr IZBA Ifttf S 70013 E 

fc-feyhLfc&, Ar+W-1f— (m^3 800mW) £JHItL 

800cm- 1 WiaScB-^MteWJSU -t©S«ltfi 
t^dttCct OfTo^(V.S.Khotimchenko et al. f J.Ap 50 



1 4$PB¥7-6 1823 

pi. Spec t rose, 46, 632-635(1987) )* -£0>ife£, ^# 

^^>-T«Vifn©^Kitt>^tHK# (lxl0 16 molecule 

s/cb 3 ) WT^o^. 
[0 0 2 3] CO^^^UTfPdcb^HJBCTl, Jtttffl 
1 ©KKJtfc, ArFX+S'TU— !f— 3t*?>/Ul0*X 

*)V3r—mm : lOOmJ/cn 2 /pulse, : lOOHzTJiS 

WtttfcSfxH, 193nm<Z>KJK&8:, 

©Xfc&W^ifc. *0ttJR€Rllfca*Lfe. 01 ©£5 
5^7X-f h«A«aUeiflB/»TdALfc 

CO 0 24] 

C^Jfi«2] JBMJ2-7fck 8mAt»S%20g/BiD^R 
JEU MOBTa«*1.2Bm/fiftbT, 

fl!1.2BB/«p-7'&J«LjtS[g280BB, fi$600BBCD^g*5 
X-f>:f* h£»fc. Jfctt0f2£bT, MmWR 

S£40g/min<tLT, ^^20mm/^T^Lfefi^l2 
5mm, g$500mmCD^*5X^>rf-; h$#^bfeo 

[0 0 2 5] utieOTM7^>^ hCO^T, 
0H*&«£Hjgl,;fc££3, HM09 2«12OOppm, Jt 
««2tt66QppBT?*ofe, &^&WS£Pi^&<h 
£3, HJfiM2«23ppa, tt««2ttl30ppBT?*ofc. 
SSK. d#^M7*Btt Ote,Ca,Ti,Cr,Fe,Ni,Cu.Zo,C 

o,Mn) mmttn j eti20wb&>Thmi&&-c$>z>z.zi& 

[0 0 2 6] utl^O, *J8W2, WeM2WG9£tt s y 
X-f >^»y h©^n-^n^e>iiC^60mm, i5t$10mmCOArF 

i«i^v^52ffifc3te^w»*«Ufc. ^:tc, e:ne©2r> 

Torr(C^Mb75:^^ 700 < CfC60hr^J#bT ttt^grx- 

*, *#**^ttV^tl©ttfefrt>*ffilS# (1x10^ 
molecules/cm 3 ) OTT^^^p 
[0 0 2 7] Z.<D£5\Z LTtfF&LLtzmmffl 2 , it^M 
2<OK»M-«C, ArFX^^TU-lf-^Sr^W^XX 
: 100mJ/cm 2 /pulse, *S9iIb : lOOHzTfig 
»K»*ff 193im0K«ft&®XfteH<*^ -t© 

ty h «AttUEl. 2mm/^T^fiK LfeHS£0i[ 2 ®*z>«Jttt 
011 2 JClt^TX^^V U-1f-Wtt^ U < |6i± UT^ 

[0 0 2 8] 

»W*^x^^l/-if-^K^I6«)^S!ict)&$fiS 

itwibT, *nmzmmm&TO'j>tsi^m&ftmmz 
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(5) 



7-61823 



5 



CH2] ^JS^)2, ltK0i|2O^jt^ArPX^^T 



[01] 



102] 
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/*A a ft < X t 0 •> 




tfci ft amna«a#tt<DK<U 
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(57)Abstract: 

PURPOSE: To improve ultraviolet resistance, reduce generation of structural defects and 
optimize the chlorine content, the OH content and the metal impurity content by specifying the 
growth rate in formation of a silica glass ingot. 

CONSTITUTION: Oxygen gas and hydrogen gas of a silica glass burner are mixed and burnt and 
a silicon chloride compound as the raw material, e.g. silicon tetrachloride diluted with a carrier 
gas (oxygen gas in general) is supplied and injected through its central part at a rate of about 5 
to 20g/ min. The injected silicon chloride compound is allowed to react with water generated by 
combustion of the hydrogen gas and the oxygen gas and the produced silica glass soot is 
deposited and melted on a target made of an opaque silica glass plate and designed so as to 
perform a rotational motion, a shaking motion respectively in a prescribed period and a 
descending motion at <2mm/hr at the same time, keep the position of the ingot at a constant 
distance from the burner and control the growth rate of the ingot to <2mm/hr. Thereby, the 
objective silica glass of a silica glass ingot preform having >800ppm OH group content, <50ppm 
chlorine content and <20ppb metal impurity content can be obtained. 
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